Using two studies of a simple design it has been possible to furnish proof of the influence of hand hygiene prior to insertion of peripheral Günther Wewalka 1 venous catheters on the incidence of complications. In the first study
detailed data were collected anonymously for each patient on the procedure used for catheter insertion or on any complications. Data were collected for around 64% of patients in one hospital. Evaluation of the questionnaires revealed that there was a significant increase in the incidence of complications in line with an increasing duration of the indwelling period of between 24 and 96 hours. The unexpected finding of this evaluation study was that in the case of catheters with an indwelling period of more than two days there were highly significantly lower complication rates in those cases in which hand disinfection was carried out or gloves donned before catheter placement. The second study, based on the former, documented the cases giving rise to complications. The proportion of peripheral venous catheters implicated in complications was 24%. Here, too, there was a sharp rise in the risk of complications in line with the duration of the indwelling period. Catheters placed in the OR during the patient's hospital stay showed a significantly lower risk of complications than those inserted on wards, or even in the outpatient department. Conductance of hygienic hand disinfection or the wearing of disposable gloves resulted in significantly lower complication rates compared to normal handwashing or omission of a hand hygiene measure. The most plausible explanation for this positive effect exerted by the wearing of disposable gloves or conductance of hygienic hand disinfection prior to catheter placement is that there was no recontamination during repalpation, as often seen, of the prepared venepuncture site. 
Zusammenfassung

Text
Already back in 1850, Ignatz Semmelweis [1] was able to demonstrate in a spectacular manner that hand hygiene could prevent infections, but since then very few studies have been able to attest to the importance of hand hygiene in everyday practice. It is therefore all the more remarkable that in two studies of simple design [2] , [3] it has been possible to furnish proof of the influence of hand hygiene prior to insertion of peripheral venous catheters on the incidence of complications. Both studies were conducted as practical exercises within the framework of the training course for infection control nurses in Austria. Using a questionnaire, Hans Hirschmann had the persons placing peripheral venous catheters record anonymously the following data: patient data, data and time of insertion, localization of insertion site, professional status of person placing the catheter (physician, nurse, medical student), place catheter fitted (OR, ward, outpatient department), type of skin antisepsis (exposure time to an alcohol-based skin antiseptic <15 s or >15 s), type of hand hygiene practiced before placement of the catheter (no hygienic measure, handwashing, hygienic hand disinfection with an alcohol-based product, donning of nonsterile disposable gloves) and, finally, the reason for catheter placement. On removing the peripheral venous catheter the person doing so now entered the following information on the same questionnaire: date and time of removal, reason for removal as well as complications (redness, swelling, pain, fever of unknown origin, pus at insertion site, other reason). For the first study [2] , 1148 questionnaires were completed in an Austrian hospital. On the basis of the average consumption of peripheral venous catheters (approx. 600 per week) a data registration quota of approx. 64% can be assumed. Each patient received on average 1.4 peripheral venous catheters during their hospital stay, calculated on the basis of the number of patients and consumption of venous catheters. Evaluation of the questionnaires revealed that there was a sharp increase in the incidence of complications in line with an increasing duration of the indwelling period of between 24 and 96 hours. The unexpected but conspicuous finding of this study was that in the case of catheters with an indwelling period of more than two days there were highly significantly lower complication rates in those cases in which hand disinfection was carried out or gloves donned before catheter placement. Conversely, there was a higher rate of complications in those cases in which the hands were washed or hand hygiene measures dispensed without before placement. The findings of the first study gave rise, under the aegis of EURIDIKI (European Interdisciplinary Committee for Infection Prophylaxis), to the initiation of a further analogous study [3] , so as to verify these remarkable findings regarding the influence exerted by hand hygiene prior to insertion of peripheral venous catheters on the incidence of complications. This study was also carried out as part of the training course for infection control nurses in parallel at three Austrian hospitals, with the aforementioned questionnaires being completed and evaluated for a total of 1132 peripheral venous catheters. Overall, 379 separate complications were recorded, with more than one complication being seen per catheter ( Table 1 ). The proportion of peripheral venous catheters implicated in complications was 24%. Using uni-and multivariate analyses, various factors implicated in the complication rates were checked for significance (Table 2) . There was a sharp rise in the relative risk of complications the longer the catheter was in place. For the period between 49-72 h and more than 72 h, the complication rates were significantly higher than those in the 0-24 h period. This finding lends credence to the demand that the duration of the indwelling period be limited in general to 2-3 days. Catheters placed in the OR during the patient's hospital stay showed a significantly lower risk of complications than those inserted on wards, or even in the outpatient department. The likely explanation for this is that already when entering the OR sluice, hand hygiene measures are taken that have a positive effect on the complication rates. Univariate analysis showed a significantly higher relative risk for venous catheter complications in patients older than 70 years compared with younger patients, but this was not the case for the multivariate analysis. Is all probability this was due to the fact that in the case of patients younger than 70 years, only in 5% of cases did the duration of the catheter indwelling period exceed 72 h, whereas this was longer than 72 h for 13.8% of the catheters in the case of patients older than 70 years.
As regards the role of hand hygienic measures prior to catheter insertion, it was possible to fully confirm the results of the first study. Conductance of hygienic hand disinfection or donning of disposable gloves, as compared with normal hand washing or omission of hand hygienic measures, led to markedly lower complication rates, which proved to be significant in the uni-as well as the multivariate analysis. The most plausible explanation for this positive effect exerted by the wearing of disposable gloves or conductance of hygienic hand disinfection prior to catheter placement is that there was no recontamination during repalpation, as often seen, of the prepared venepuncture site. The study reported here was one of the chief reasons why the guideline drafted by the Robert Koch Institute (RKI) "Prevention of Vascular-Associated Infections" [4] assigned hygienic hand disinfection prior to insertion of peripheral venous catheters to Category I A (recommendation based on well-designed experimental or epidemiological studies).
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